METHOD^ APPARATUS, AND PROGRAM FOR DATA MANAGEMENT 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a method, an apparatus, 

and a program for data management by relating data. 

Description of the Related Art 
Various data management methods by relating data have 
been proposed. For example, master content and subordinate 
10 content may be determined so that a change in the master content 
can be reflected in the subordinate content. Furthermore, a 
system has been proposed for managing various content (U.S. 
PatentNo. 6,192,191). In this method, a management file stores 
information on a relationship among the content and the 
15 relationship can be known by referring to the management file. 

Meanwhile, data (content) stored in a hard disc or the 
like of a computer are subjected to various kinds of processing 
carried out by a user, such as copying, manipulation, and image 
processing in the case of image data. Therefore, data sets 
20 generated from an original data set (hereinafter referred to 
as derivative data sets for distinction from the original data 
set) exist in many cases in one computer. When a user wishes 
to carry out some kind of processing on one of the data sets, 
the user needs to know a relationship between the data set and 
25 the other data sets. For example, in the case where the user 
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wishes to delete one of the data sets, the user does not need 
to be anxious about deleting the data set if the user knows that 
the original data set of the data set to be deleted is stored. 
Furthermore, in the case where the user wishes to carry out 
5 processing that requires time and specialized knowledge (such 
as image processing on an image data set) , if the user knows 
that a data set having been subjected to the same processing 
exists, the user simply uses the data set to save his/her time. 
In other words, clarifying the relationship between the 

10 original data set and the derivative data sets improves security 
and convenience for the user upon management of the data sets. 

However, in the data management method using the 
relationship between master content and subordinate content 
described above, an original data set is lost although the 

15 change in the master content can be reflected in the subordinate 
content and integrity among the content can be maintained. For 
example, if one of image data sets as the master content is 
subjected to color conversion processing, image data sets as 
the subordinate content can also be subjected to the color 

20 conversion processing, and the original data set is changed. 
Therefore, if another type of image processing such as gradation 
conversion processing or density conversion processing needs 
to be carried out on the original data set, the desired data 
set cannot be obtained, since the original data set has been 

25 lost due to the color conversion processing. In order to solve 
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this problem, in the case where a user needs to carry out 
processing on master content, the user needs to copy an original 
data set to be stored, which is troublesome for the user. 
Moreover, in the case where subordinate content is subjected 
5 to some kind of processing, a change caused by the processing 
is not reflected in master content. Therefore, a state of the 
subordinate content is not known when the master content is 
referred to. Consequently, a user needs to memorize which 
content is master or subordinate, which is also troublesome. 

10 In the case where the management file is used for managing 

the relationship among the content, if a user wishes to carry 
out some kind of processing thereon, the user needs to refer 
to the management file, which is inconvenient. Furthermore, 
since the management file is dependent on a system, management 

15 of the content can only be carried out in one system in this 
method. Therefore, although a relationship among content 
stored in one computer can be managed, if a portion of the content 
is copied and stored in another computer, the computer storing 
the copied content cannot trace back the original content by 

20 using the copied content. 

SUMMARY OF THE INVENTION 
The present invention has been conceived based on 
consideration of the above circumstances. An object of the 
present invention is therefore to provide a method, an apparatus, 

25 and a program for managing data with security and convenience. 
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A data management method of the present invention is a 
method of managing original data and derivative data generated 
through editing processing on the original data, by relating 
the original data and the derivative data. The data management 
5 method comprises the steps of : 

generating link information for linking the original data 
and the derivative data and editing information representing 
the content of the editing processing; and 

attaching the link information and the editing 
10 information to the original data and the derivative data as 
accompanying information thereof. 

A data management apparatus of the present invention is 
an apparatus for managing original data and derivative data 
generated through editing processing on the original data, by 
15 relating the original data and the derivative data. The data 
management apparatus comprises: 

accompanying information generation means for generating 
accompanying information comprising link information for 
linking the original data and the derivative data and editing 
20 information representing the content of the editing processing; 
and 

accompanying information attaching means for attaching 
the accompanying information generated by the accompanying 
information generation means to the original data and the 
25 derivative data. 
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A program of the present invention is a program for causing 
a computer to execute a process of managing original data and 
derivative data generated through editing processing on the 
original data, by relating the original data and the derivative 
data. The program comprises the steps of: 

generating link information for linking the original data 
and the derivative data and editing information representing 
the content of the editing processing; and 

attaching the link information and the editing 
information to the original data and the derivative data as 
accompanying information thereof. 

The editing processing refers to processing for 
generating the derivative data from the original data. More 
specifically, the editing processing refers to copying for 
generating the derivative data that have exactly the same 
content as the original data, processing for obtaining the 
derivative data by modifying the original data, and image 
processing on the original data in the case where the original 
data are image data, for example. The copying processing 
includes processing for sending the original data from a system 
in which the original data are stored to another system, since 
the data sent in this manner can be thought of as the derivative 
data having the same content as the original data. Therefore, 
the copying processing includes processing for sending the 
original data from a computer having the original data to 



another computer connected to the computer via a network or by 
serial connection. The network refers to a LAN or a WAN such 
as the Internet. 

The link information refers to information that enables 
a user to refer to either the original data or the derivative 
data, directly or indirectly from the other data. For example, 
if the link information of the original data includes the name 
of the derivative data and a location thereof, the user can refer 
to the derivative data by using the link information. In this 
case, the user can refer to the derivative data in a direct manner . 
Furthermore, if the link information of the original data 
includes information of the name of the derivative data and a 
pointer indicating a location thereof (the URL of the derivative 
data in the case where the derivative data are stored in a Web 
server, for example) , the user can refer to the derivative data 
by an operation such as clicking on the pointer, without 
memorizing the name and the location of the derivative data. 
In this case, the user can refer to the derivative data in an 
indirect manner. 

A method of attaching the accompanying information to the 
original data and to the derivative data can be any method, as 
long as the accompanying information can be referred to from 
the original data and from the derivative data. For example, 
the accompanying information may be described in header 
information of the original data and the derivative data, or 



as tag information of the original data and the derivative data 
if the original data and the derivative data are image data. 
The accompanying information generated according to an XML may 
also be written in a predetermined area of the original data 
5 and the derivative data. 

The present invention can also be applied to the case where 
other derivative data (referred to as a data set 3) are generated 
by some editing processing on the derivative data (referred to 
as a data set 2) generated from the original data (referred to 

10 as a data set 1) . In this case, the data set 2 is the original 
data for the data set 3, and the accompanying information for 
the data set 2 and for the data set 3 is generated and attached 
thereto. The data set 1 can also be the original data for the 
data set 3. Therefore, the accompanying information for the 

15 data set 1 and for the data set 3 is preferably generated and 
attached thereto. If the editing information for the data set 
3 in this case includes the content of the editing processing 
whereby the data 2 was obtained from the data 1 and the content 
of the editing processing whereby the data set 3 was obtained 

20 from the data set 2, history of the editing for obtaining the 
data sets 3 can be known by referring to the accompanying 
information of the data set 1. Alternatively, the editing 
information of the data set 3 may include only the content 
representing the editing processing carried out on the data set 

25 2 so that the history can be known by referring to the 
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accompanying information of the data set 1 and the data set 2 . 

In the case where the derivative data (referred to as a 
data set 5 and a data set 6) are obtained by carrying out various 
types of editing processing on the original data (referred to 
5 as a data set 4), the accompanying information is preferably 
generated for and attached to a pair of the data sets 4 and 5 
and for a pair of the data sets 4 and 6. In addition, the 
accompanying information for a pair of the data sets 5 and 6 
is also generated and attached thereto . In this manner, without 

10 referring to the data set 4, existence of the other derivative 
data set is known with reference to the accompanying information 
of one of the derivative data sets. 

According to the data management method and the data 
management apparatus of the present invention, the accompanying 

15 information is generated for the original data and the 
derivative data generated by carrying out the editing 
processing on the original data, to include the link information 
that links the original data and the derivative data and the 
editing information representing the content of the editing 

20 processing carried out on the original data at the time of 
generation of the derivative data. The accompanying 
information is then attached to the original data and to the 
derivative data. Therefore, by referring to the accompanying 
information of either the original data or the derivative data 

25 to be paired, existence of the other data is known in addition 
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to a property thereof (such as the content of the editing 
processing and whether the data are the original or the 
derivative data) . In this manner, the data can be managed 
securely and conveniently. For example, if data are to be 
deleted, it becomes known with reference to the accompanying 
information thereof whether the data have been generated as a 
copy of original data or by carrying out editing processing on 
the original data, which leads to easier judgment regarding 
deletion of the data. 

Furthermore, in the case where time-consuming editing 
processing such as image processing is going to be carried out 
on original data, whether or not derivative data have been 
generated through the same image processing can be known by 
referring to the accompanying information of the data to be 
processed. In this case, if the derivative data exist, the 
derivative data can be used instead of the original data, which 
saves time and improves efficiecy. 

The program of the present invention can realize 
execution of the data management method of the present invention 
by being installed in a computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram showing the configuration of 
a file system as an embodiment of the present invention; 

Figures 2A and 2B are block diagrams showing the 
configuration of a computer 1 shown in Figure 1; 
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Figure 3 is a flow chart showing the operation of the 
computer 1; and 

Figure 4 shows an example of a file structure comprising 
an original file and files generated from the original file. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, an embodiment of the present invention will 
be explained with reference to the accompanying drawings. 

Figure 1 is a block diagram showing the configuration of 
a file system as the embodiment of the present invention. The 
file system shown in Figure 1 comprises a computer 1 and a 
computer 100. The computers 1 and 100 are connected to each 
other via the Internet 30. The computer 1 has a global IP 
address ""Jl". For the sake of simpler explanation, image files 
are used as data sets to be managed in this embodiment. 

Figures 2A and 2B are block diagrams showing the 
configuration of the computer 1. As shown in Figure 2A, the 
computer 1 comprises a storage unit 10 for storing the image 
files, a processing unit 15, and a file management unit 20 . The 
processing unit 15 comprises application software and hardware 
for processing the image files according to an instruction to 
process the image files that is input from an external input 
device such as a mouse and a keyboard. The file management unit 
20 manages the image files processed by the processing unit 15. 
The file management unit 20 has a program of the present 
invention installed therein, and the configuration thereof is 



10 



shown in Figure 2B. As shown in Figure 2B, the file management 
unit 20 comprises an accompanying information generation unit 
25 for generating accompanying information to be attached to 
any one of the image files that is processed by the processing 
5 unit 15 (that is, to an original file) and to the image file 
after the processing (that is, to a derivative file) , and an 
attachment unit 2 6 for attaching the accompanying information 
generated by the accompanying information generation unit 25 
to the original file and the derivative file. The accompanying 

10 information generation unit 25 comprises a link information 
generation unit 21 for generating link information to link the 
original file and the derivative file, and processing content 
information generation means 22 for generating information 
representing the content of the processing carried out at the 

15 time of generation of the derivative file. 

The link information generation means 21 generates 
information representing the file name and a location of the 
derivative file as the link information for the original file. 
At the same time, the link information generation unit 21 

20 generates information representing the file name and a location 
of the original file as the link information for the derivative 
file. The processing content information generation unit 22 
generates the information on the content of the processing 
carried out at the time of generation of the derivative file. 

25 The link information and the processing content information are 
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paired in the accompanying information of each of the files. 

The computer 100 has a Web server that is not shown, for 
storing the image files uploaded from the computer 1. The 
address of the Web server is ^'URL-lOO'^ 
5 The operation of the file system in this embodiment will 

be explained with reference to Figure 3. 

Figure 3 is a flow chart showing the operation of the 
computer 1 in the file system. As shown in Figure 3, the 
operation of the computer 1 is started by an instruction input 

10 from a user to the processing unit 15 (Step SIO) . In this 
explanation, copying processing is used as an example of the 
processing, and the user instructs the computer 1 to send a file 
A stored in the storage unit 10 to the Web server of the computer 
100. The processing unit 15 reads the file A from the storage 

15 unit 10 according to the instruction, and stores the file A in 
a memory that is not shown (Step S15) . The file A is then copied 
(step S20) to generate a copy file (hereinafter referred to as 
a file Al) . The accompanying information generation unit 25 
of the file management unit 20 generates the accompanying 

20 information comprising the link information "'file Al, URL-100'', 
and the processing content information representing the 
processing ^^copying", for the file A as the original file. At 
the same time, the accompanying information generation unit 25 
generates the link information '^f ile A, IP address Jl", and the 

25 processing content information representing the processing 
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''copied from file A", for the file Al as the derivative file 
(Step S25) . The attachment unit 26 attaches the accompanying 
information generated by the accompanying information 
generation unit 25 to the files A and Al (Step S30) . The 
processing unit 15 outputs the file A attached with the 
accompanying information to the storage unit 10, and overwrites 
the file A. The processing unit 15 also sends the copy file 
(the file Al) to the Web server of the computer 100 (Step S35) . 

Figure 4 shows a file structure comprising the original 
file (the file A) and the derivative files thereof generated 
from various kinds of processing on the original file. In this 
example, the file A is sent to the Web server of the computer 
100 to be stored as the file Al, and a file A2 is generated from 
processing of color conversion on the file A. Reduction 
processing on the file A2 generates a file A3. As shown in 
Figure 4, when the file A is sent to the computer 100, the 
accompanying information (hereinafter referred to as 
accompanying information Fl) of the file A is generated, 
comprising the link information "'file Al, URL-100", and the 
processing content information representing '"copying". 
Therefore, the accompanying information Fl indicates the fact 
that the file Al generated from the file A was sent to URL-100. 
At the same time, the accompanying information of the file Al 
(hereinafter referred to as accompanying information Fl' ) sent 
to and stored in the computer 100 comprises the link information 



^^file A, IP address Jl", and the processing content information 
representing ^'copied from the file A". Therefore, the 
accompanying information Fl' of the file Al represents the fact 
that the file Al was generated by copying the file A in the 
5 computer having the IP address Jl . Since the file Al is a copy 
of the file A, the content (referred to as Bl in Figure 4) of 
the file Al is the same as the content (referred to as BO in 
Figure 4) of the file A. 

The file A2 is generated from the color conversion 

10 processing on the file A, and stored in the storage unit 10 of 
the computer 1 . Therefore, the accompanying information of the 
file A (hereinafter referred to as accompanying information F2) 
comprises the link information ^^file A2, local computer" and 
the processing content information ^^color conversion, the 

15 content: lightening skin color" . The accompanying information 
F2 thus represents the fact that the file A2 generated by color 
conversion whose content is skin color lightening is stored in 
the computer 1. At the same time, the accompanying information 
of the file A2 (hereinafter referred to as accompanying 

20 information FFl) comprises the link information '^file A, local 
computer", and the processing content information ^^color 
conversion on the file A, the content: lightening skin color". 
The accompanying information FFl represents the fact that the 
file A2 was generated by color conversion whose content was skin 

25 color lightening on the file A in the computer 1. The content 
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of the file A2 (referred to as B2 in Figure 4) is obtained by 
the color conversion according to skin color lightening on the 
content BO of the file A. 

The file A3 is generated by reduction processing on the 
5 file A2, and stored in the storage unit 10 of the computer 1. 
Therefore, the file A2 is the original file for the file A3. 
The accompanying information of the file A2 (hereinafter 
referred to as accompanying information FF2) is generated, 
comprising the link information ''file A3, local computer'^ and 

10 the processing content information ^^reduction, the content : 50% 
reduction". The accompanying information FF2 therefore 
represents the fact that the file A3 generated by the reduction 
processing whose content is 50% reduction on the file A2 is 
stored in the computer 1. At the same time, the accompanying 

15 information of the file A3 (hereinafter referred to as 
accompanying information FFFl) generated by the reduction 
processing and stored in the computer 1 comprises the link 
information ^'file A2, local computer" and the processing 
content information ^^reduced from the file A2, the content: 50% 

20 reduction". Therefore, the accompanying information FFFl 
represents the fact that the file A3 was generated by the 
reduction processing whose content was 50% reduction on the file 
A2 stored in the computer 1. The content (referred to as B3 
in Figure 4) of the file A3 is generated by the reduction 

25 processing whose content is 50% reduction on the content B2 of 



15 



the file A2 . 

As has been described above, in the computer 1 in the file 
system in this embodiment, the accompanying information is 
generated to represent the relationship between the original 
5 file and the derivative files generated from the processing on 
the original file. The accompanying information is attached 
to the original file and the derivative files. Therefore, by 
referring to the accompanying information, it is known whether 
the file having the accompanying information is the original 

10 file or the file generated through the processing on the 
original, what kind of processing was carried out on the 
original file, and whether or not a file desired by the user 
(such as the file generated by color conversion) has been 
generated from the file, for example. In this manner, the data 

15 can be managed securely and conveniently. Furthermore, since 
the link information and the processing content information 
(the editing information) is attached to the files, a file 
dedicated to data management is not necessary, and the 
relationship between the original file and the derivative files 

20 is known even if the derivative files are stored in a system 
separated from a system storing the original file. 

Although a preferred embodiment of the present invention 
has been explained above, the present invention is not 
necessarily limited to the embodiment described above, and 

25 various modifications can be made thereto within the scope of 
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the present invention. 

For example, in the file system described above, when the 
derivative file is generated, the accompanying information is 
generated for the direct pair of the original file and the 
derivative file. More specifically, when the file A2 is 
generated through the color conversion processing on the file 
A, the accompanying information is generated for the file A and 
the file A2 . Likewise, the accompanying information is 
generated for the pair of the file A2 and the file A3 when the 
file A3 generated from the reduction processing on the file A2 . 
However, when the accompanying information FF2 and FFFl is 
generated for the pair of the files A2 and A3 at the time of 
generation of the file A3 through the reduction processing on 
the file A2, the accompanying information may also be generated 
for the file A for representing the fact that the file A3 
generated from the file A2 is stored in the computer 1 or the 
file A3 generated from the 50% reduction processing on the file 
obtained by color conversion processing of lightening skin 
color on the file A is stored in the computer 1. 

The data management method of the present invention may 
be provided as a program that causes a computer to execute the 
method. The program may be provided recorded on a computer 
readable storage medium. A skilled artisan would know that 
computer readable storage media are not limited to any specific 
type of storage device and include any kind of device, including 



but not limited to: CD's, floppy disks, RAM's, ROM's, hard disks, 
magnetic tapes, and internet downloads, in which computer 
instructions can be stored and/or transmitted. Transmission 
of the computer code through a network or through wireless 
transmission means is alos within the scope of this invention. 
Additionally, computer code/instructions include, but are not 
limited to: source, object, and executable code, and can be in 
any language including higher level languages, assembly 
language, and machine language. 
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